Hayes and Venables (1972) describe a method that can be used to hand score heart rate recorded at paper speeds of 25 mm/sec and faster. This article will describe a method that can be used at paper speeds slower than 25 mm/sec.
describe a method that can be used to hand score heart rate recorded at paper speeds of 25 mm/sec and faster. This article will describe a method that can be used at paper speeds slower than 25 mm/sec.
The traditional method of using a millimeter ruler to measure R-R intervals is not applicable at paper speeds of 10 rum/sec and slower. To achieve the same error in beats per minute (bpm) at 10 mm/sec speed as at 25 mm/sec, the accuracy of measurement must increase. For example, heart rate of 100 bpm recorded at a paper speed of 25 mm/sec, with a measuring error of ±.25 mm, will have an error of ±1.65 bpm. To have a ±1.65 bpm error at a heart rate of 100 bpm recorded at a paper speed of 10 mm/sec, the measuring error can be no more than ±.l mm. While it is conceivable that a technician can estimate quarter distances of a l-mm-wide interval, it is doubtful that he can estimate IOths of a millimeter. A practical solution is not to estimate, but to measure two points directly. The instrument described here is such a measuring device.
The hand scorer is basically a Dietzgen stellar bow pencil compass, Model 718 P, with a Duncan miniature turns-counting dial, Model 81, on one arm of its axle. The dial is graded in 100 marks/revolution. Each mark is equivalent to a movement of .033334 mm by the compass points.
The reliability of this instrument was determined by scoring and rescoring a total of 1,200 R-R intervals. Intrascorer reliability was determined over four sessions, yielding reliability scores of .961, .989, .978, and .995. Accuracy was determined by measuring from two types of standards. The first standard consisted of the grid lines of a sheet of Dietzgen Quikdraft No-Print Grid, No. P 197 MGM-II. The range of error was ±.085 mm; this was rounded off to ±.l mm of the standard. The second measure of error was obtained by generating a sine wave with a Hewlett Packard low-frequency generator, Model 202 A onto a Grass Model 7 polygraph. By using a Hewlett Packard electronic counter, Model 5332 L, the sine wave was standardized for a peak-to-peak period of 500 msec with a paper speed of 10 mm/sec. The range of error was ±.099 mm, rounded to ±.l mm. The hand scorer is constructed with a 9.9-cm piece of galvanized steel (1/16 in. thick). The piece is 3.5 em wide for the first 5.2 em and then tapers to 1.7~m at the other end. Where it begins to taper, a bend of 105 deg is made. Another bend of 15 deg is made at 1.3 em from the narrow end. The pin for the compass top fits into the hole to keep the steel from shifting. A 3/8-in. hole is drilled 1.1 em from the center of the wide end. A modified rotary switch is inserted through this hole. All the contact plates are discarded so that only the shaft and the base with its threaded sleeve are left of the rotary switch. The base of the rotary switch is then cut, as shown in Fig. 1 . Note that the hole at the bottom of this piece has been elongated in order to accept the stabilizing pin from the dial. A lockwasher and a nut are tightened onto the rotary base. The base is then inserted into the steel and secured with a lockwasher and a nut. This should keep the base from moving, but as a guarantee the base is soldered to the steel. The shaft of the rotary switch is cut to a length of 4.4 em and inserted into the base. The dial is now mounted to the shaft and fastened with its set screw. The other end of the shaft is fitted with a sleeve that reduces the I/4-in. shaft to an I/8-in. hole. One arm of the axle of the compass is inserted into this hole. A set screw on the sleeve holds the shaft and the arm in place. Note the 1/8-in. cap on the end of the arm. This cap is secured onto the arm before the sleeve is attached. Finally, the pin from the compass top is inserted through the hole at the narrow end of the steel and into the compass. The compass is then ready to be calibrated. (A Vernier caliper with pin holes is recommended.) To calibrate, set the caliper to a known dial value. Adjust the compass until it fits properly in the caliper. Then, release the set screw, place the dial on the proper number, and reset the screw. Check the calibration at several intervals to insure accurate calibration.
The dial's numbers do not represent beat-to-beat differences. The dial readings represent .033334 mm/mark. To obtain the distance in millimeters between any two points, multiply the dial reading by .033334 (e.g., the dial reading of 300 x .033334 = 10 mm). To obtain the heart period between any two points, multiply the dial reading by .033334. Multiply this distance by the value in milliseconds for 1 mm at the paper speed that has been recorded. For example, a paper speed of 10 rum/sec is the same as 10 mm/1 ,000 msec or 1 mm/100 msec. Therefore, the value at 10 mm/sec paper speed for 1 mm is 100 msec. So a reading of 300 on the dial is multiplied by .033334 for a distance of 10 mm. The distance of 10 mm is NOTES 377 multiplied by 100 msec to provide a heart period of 1,000 msec. The equivalent heart rate in beats per minute for a heart period is obtained by dividing60,000 by the heart period, e.g., 60,000 divided by 1,000 msec yields a heart rate of 60 bpm. This instrument will satisfy the needs of the person scoring heart rates or heart periods recorded at a slow paper speed. The hand scorer is a general purpose measuring instrument for any point-to-point distance that requires an accuracy of ±.I mm, provided that the distance is no greater than 10 em. Larger point-to-point measurescan be made by using a larger compass.
